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w n m 

[0001] TIE— ^^{l)^m^fh^2-T/V^;Vi^^4>TKYXn.^(Dm^ 

, TIE— JRS: (2) (7) X^^^%^m^2-T;v^;v^T^yJiX : t<Dm& 

/l^/W-I^i^x-fVT^KS:. — jtSiS (4) ^^ST/^tK^L^^h^XJ*^ 
;frk<DTi?*— /^L<»^— ^ i&iS(5) -e^$tv54-T/V^/V^ 

ryyv^^-^/i^v^xte^ig^ — jR^: (6) T*^$4xS4-T/^^/w L r^y 

2-T/l^/V-L-^^^Xte^Oiiu j£V ^ti— JftsS (7) -e^^HS2-T/^/V— 
D-^^VX^<©^^^W^lll^#^5-^#m^i-S^^tt2-T 

[0002] *7t, j&m It. TIB-^S; (8) T^$tl^54-T/V=¥/V^T^y *J*V-4-* 

mxit^com.. rm—m^ (5) o) T^^ft^m-r/v^/v^Tvy ^ 

dEVl^Xr^ XttTSB— jR^; (2) X (7) -e*$tt53t^flH42-r^^'>^ 
[0003] 3fe^tt2-T/V-^^7 1 -f>'XttrtbfeO^, ^-4-*>V 

m*. #ttx&gg&, mm. Rx^mm^mm^m^tvxmm^mwx^o 
[0004] ftmsm-T^^yx^^mmJjmt^x, ^m^>^T4^^ 
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v^^mtB^t^^x-^Mtvtc^ mmxmm, ^m^x^tmmm- 

T^^v^Fzmnirzzbxtt^MkxzZo vfau z.nb(Djjm*Mm 
mmm^mmfcx&ztcfrmffixhv, v^himm^<mmxm, mwzpt 

[0005] %¥fe&2-T;V*;Vi/^4^<DU^fetVX, L-^f^^f/^ 

T/^mmmntvx^ ^Mt^mxmt, B^t^/vt^o^Mtn^m^ 

[0006] t^X\ TIS-^^; (5) , (8) ~BlT$ (9) Xm£frZ>4-T/ls3c^T>?Vi?>-4-Jj 

mmtmmznzik&mx&v). mm±, #m^mtmm.x-hz> 0 mb^4 

^h^-mnmm^ mm. Rximm^umwMtLxmmx-h^, ^v^v^ 
x g ftt^mmffc<Dfr&nz>5tfo&n ?z.mmmx&z> 0 ^kmvx, a-t>v 

fo^tm<z.bft*jmxhz>ztfab, 2-T/^/^y^^mmi^tvxhmm^ 
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[0007] r. (DX.? \7L4-T/V*;V^TVV vV-4-#/V#V^X tt*r ©ift f* , #BS£*/fcJB <DBL 

z.tuz.ttvx. &te£ytobtix^z^T>ryz?>-4-%/i'i$>mm^fcbL-x 

) , ^<D^T^V^mi^mxhmmVX^^^l^mm^mir^bibmmx 

hz> 0 *fc, ^r^v^m±(omm^^mx^mvtc4-T/^^T^v^- 
4-*^7$>>m<D^T^$mbtix\s^fr(wz_^ i&ffxmi, 3¥&ffxmi0 
m). m^^Httmm^T^yj^nhmn^x^wti^^ ^<D^m^x^>xr 

IE— (5) , (8) RTf(9) XmZtl^-T/^/^Tyfy^^-Jj/Vtf^mXZ 

[0008] WffJcm : ^H#fFm6,403,830^ #ffl# 
#fff ;£iifc2 : #M 2003-20 1284^# 
#fF;££K3 : Bfcffl4#fr^l 3O2467-J§-0i»l# 

##fl\£:ifcl : Gerald Pattenden, Stephen M. Thom and Martin F. Jo 
nes. Tetrahedron, Vol49, NolO, pp2131-2138, 1993 
#£#lr^Ci£fc2 Justus Liebigs Ann. Chem. (1966), 697, 140-157 

[0009] *mW<D g Wtt, ^*ft«^fett5±IE©«t5J&»JH***L, #ax^p°p, 
[0010] *D§0J#£>te, ^p°p^^o^^3fe^tt2-T/^/V^7 i -r>'^5ti-'5^jfe 
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±m^tcM. -fl££(4) ^£n%TfrT^Vm^<te^h>X\ttfob?>T-£*— 
7/y^-4-*;«>iXI^©ti:, (6) X^tl^4-T/^^T^V 

$ti^4-T/v^/i^Tyyi^-4-#/i^^ 

Mt^^taoTHSU — W& (2) T^$tl^3fe^tt 2-7M/H.-^f 

[ooii] Mti] 



R 
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u (S) 



Ri Ra 

(6) 



s r 

Rt Ra 
(5) 



COOH 



R 

HS \00H 



(2) 



[0012] 



[0013] 



(— «5£(lK (2), (3), (5)^(6)^^(^*^1-4^^/^^ 

-To i£fc, -^(4), (5)^(6) *<dr Rxm fe&*mmz7km^<fei%m 

1 2 

^i-4<Di£^T/^/v«, xtem#&K\,^&&vtcmm-8(DmmMigz^ 

1 2 

#£Lv^»#iiK:£n^ ffimRfe*^&x*&z> 0 w\<D^^^mm^m^x 

pflBR Jttm te^K^/VS-CfeSo 

1 2 
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b©w-^t< /^tsj^^-frT, -tti^tu:?)-^ (5) -c^$^54 



(-jt85£(lh (2), (3), (5), (6)S.TJ?(7) >f(DR{i^m#:l-4(Di£^T/W^/V^ 
^•To -^(4) , (5)&U?(6) *<DR RXfR n&*mtt7km^<te$imm. 

1 2 

i-4(Di&mr^/^m.x^m^m^m^vtc^m-8(Dmmmm^m-ro 



[0015] 0*lv ^nM^^tui. huisr^^/vst^So i&<Dm~£L,\ ^mmmm^x 



[0014] Wb2] 




o 

A 

(4) 



HS 



r NHs 

tXXJH 



1 2 
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1 2 

[0016] ±M%^^2-T;v^;\^^T^<omt^mt, m&tote.^X^^'DQteL 

fc<Dm&mx*h%2-T/]s*^xT4>T^faib, &mnmm&, mm. mm^ 
^Mtir^tizx*). m&m^$)m£<. ^mumm^. mm, mm&m(Dm 

[0017] ±Mft^&2-TsV*/^>XT4^<DU&j3&:fc£h^ — Jft^ (D -e^£*b3 
2-T/^/VV^^^T5K<D^>fk^^^^P7K^KJ^T'^Lfc-j^^; (2) t? 
^$tl^52-T/W^/l— L-^TMVfcfcSJ&tf)— (3) ^$n52-T/V^/V- 
D-v-J^-fVT^K^ — jR^: (4) -e^$n^T/VxtK^b< tt^-hV-Xtt-tttfe© 

t^^— ;vw^<n.^— flshmfc^x, ^^^—^(5) -c^$ns4-T/i^ 
>v-*f-yjy ^v-4-^/^^^.t^-HS^: (6) x^ma-t^^v-^-t^)^ 

^m^m-r^t^mtm, ^tti^xoxmbtiti-^ (5) xmtstiz>4- 
r;v^;v-^r^)^-A-^^>myjt—Wt^: (6) x^ma-t^^-^-t 

T/V^-L-V^^^X^3t^^2-T/V^-D— ^^^^^^-T-^^^-et^ 
P^^fi > -^(l)T*^n^b^^-^(2)T^§tV^^^rfli^^ 

[0018] _LIE^ j&sS (2) -C^$tl,S2-T/V=3r^-L-^7 L -r^X^^>^. ±IE— «^ (7 
)-e^$i^?)2-T/^=¥/v-D-^^-r^X^i^^)^^ ^tLb^m^T'fe^T 

m—$&; do) x^fi^-r/^^y^T^xn^m-i, Tie— *a$5£ (4) x 
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[0019] Mb3] 
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HS 
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COOH 




COOH 



S. ,NH 



R 1 R 2 

(5) 

h 

r~i"' 

X 

(9) 



COOH 



(-^(2), (5), (7), (8), (9),£.TM10) *<Dm*tkmWLl-4<D®MTJV*;V 
m&^ir 0 -^(4), (5) N (8)RX$(9)^(DR RXfR fe&*m&{ZL*m^<fc 

1 2 

1 2 

[0020] 0^LV^JtJ^S^J:n^, _hfB-j&5£(2) % (5) , (7) , (8) , (9)&Xf(10) fcl*5 

1 2 

[0021] ^0J{Citlfi> TIE— J&5£(5h (8)X^9)T^£*L54-T=ar/^T 
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[0022] MbO 




1 2 

1 2 

[0023] Mb5] 



R 




Rl «2 



(-*SS£(5h 4 I ^Rte^m~4<D<£i&T/l^/l^£^U R ^.U^R 

1 2 

1 2 

[0024] 0£LV^»^-J;*U;f, _hlB— ^(5) % (8)RXf(9) iZiS^X, iifffERte^ 
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X s HUlBR Rim fcmz^;vmxtbZ> 0 

1 2 



[0025] tit. *&m\a*i&. tiiiifp, mm. EifpfoiM^iuisi^ 

[0026] £JtT, *»WO»Hfi*«fe«)^#— Att, mXt*B2K:*a»ttK^£*bT:fei) % 
[0027] (A-l ) ( 1 ) -r-7K^iT^>2-T^^>^ ^>-T$K^ 

^usw jov ^xm&kvxm^btiz>-' ts&z (i) -e^$tt52-T/v^^x-r> 

c #«jRS«?fev>d5, mtf, /p^/k -ry^ntw, y^/K 

fco, ^;vmt,m\^.mMx$>^ 0 ^v^-r^/v^^^r^m, mm 
m<r>^ mmm., mmm., &m&m<D&kLxm^z>z.kb*smx&z> 0 

[0028] 



[0029] 4-T/l^/V^Ty'y^-4-*/^Viftr5KXW:-t«>J[fittx f&;$CJustus Liebig 
s Ann. Chem. (1966), 697, 140-1 57 KWM.&Jf&lg&^^Z.bteX-oX, 

£it<d£? iz.vxwm-rz>ztfrx%z> 0 

1) Tfatf>5£(l2) -e^$tt5^M3^V^y^Ty^=3r/^h> (X«/M3^V^^^ 



R 




(11) 
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2) #fettfc^: (i4) -c^jh^ryy >izHcmHUavx^. ( 1 5) -e^£*i,5-hy 

3) S:(i5)-e^tL5=hy/i'Sr, ^M^fflv^BTk^bx. -^(h)<t>4- 

TA&A^TW ^-4-*;V7$i/mT^Yy.\tt<DmmbfVZ> (5£ ( 1 1 *) £LT^ 
[0030] Mk7] 




[0031] — usssd) -e^$n^2-T/v^v'^-r^T^Kx«^:^{4. —#5$ (11) -c^ 

$tl^4-T/^/^T^y^^-4-^/^^^T^KX«^<^^^^^^^*^ 
J:«9iSl3t-f5-i:dS-e#5o (1 1) <D4-T^^/v^T>^y^-4- 

SS^to&^SlXfcVN, *©fcfcfflv^;h^im8l©*tt, #*L<tt~-jR5*;(ll) 
<D^TW 9 Jls#A*ifrsWL7%Y<DO. 5^bl. 3ffiFSS. M^#f*L<teO. 8#>£>1. 1 

fgi3 Krauts i« (11') -c^sns^Tyy^*^^ 

&*5. JbfE5£(12K (13) % (14), (15), (ll)XTWll')K::j3l*5R,R&im 

1 2 
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[0032] mm^m^bftzmt^x^ -mmzm^^btiz>mx&ti\tmzmfei-±&ti~r. 
mm. mm. v^mm<Dmmm^>. ^m. mmm<D^mmm^m^^t^x^^ 
. RfcMm^mmm<Dmft<D&<D&£frb. mm. mmm<Dmmm^mmKm^h 

mtir^^ii)^T2-T^/v^^4>T^xn^(Dm^m^m^M 
[0033] ( a-2) rMO) r^^^2-7;^/^r^y7$Ki re ^<7)ifi(7)-tt&iiifr;7j[i 

— (2) -e^^tt62-T/v=¥/v-L-^^ vxte^Ea^ — ^ (3) -e^^tt 

^2-T/^/V-D-^^-TVT^KXi* ; e^^i:^^^l^$t^o 
^^S^^^*D7k5^bT2-T/V^/WL-^x^>'X(i^<^^i:^-r^^W 

— ^/^(Xanthobacter flavus)NCIB 10071, ^n^/W- TA*&7 
^^(Protaminobacter alboflavus) ATCC8458, 5=1^7^* 7^-U"(Mycopl 
ana ramose) NCIB9440. ^3^7^" 'f^fVyr (Mycoplana dimorpha)AT 
CC4279dW*bV^J^L-C#tffctbS^ % -^{CPS^^tV^^-Ci^V^ £fc. 
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[0034] ztib<D'&$L®(Dmmte. m%wkLm>&tmm* mmm. ^m^.m^m<Dm 

mmfc, mwmfcm, ^h^mm^tmmtvxRm^m^ti^ 0 mmz. 
moxMftxte&m*m&ki,x&m-rz>zbhx%z> 0 

[0035] a-T^^^^^T^KX^O^^^b^^^^PTK^S^O^^^^ 

~r<Dwox&>z> 0 mwxfo^-T^/isi/xT^T^xitttDj&vm&te. o. 1 

-40wt%(D^IS^W*L<, 0. 5-20wt%CD^IS^j:«9^uv\ mMMfetfO. 

ivrt%&T®zm&teBifom(D®mtfmzmtttdi?x\ ^m^m^h^mt^ 
T^^L-^T^x^cDm^st^^x^rm-r^x^ ittztcib , m.m$k 

[0036] SSr^52-T/v^/P^^^T^KXfi^^^te:*f-rs#^#;cD^#:x^ 

MitXO. 0001— 3<DlfcmittZ&?fcmti[\1r%~b7bm^<. 0. 001— KDifcm 
int£Z > £?\z.-$-Z>Z.kfc£<9%'*l,\,\ mmit&O. OOOl^rTHIS^^fiS^^S 

[0037] S/£MStelO-70 < C<D^fflaW*LC 20~40t}©«6Bitf s <W#*LV\, KJSM 
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[oo38] 5Cfomm-zv>H4—i3(D7kmmm-£L<, pH5—io<Dmm^x^m^^\ xvts 
bias, pH7-9<D*m*bi£&ftmw£&m&&Wtimiz&^\,\ p h4£th] 

Mmfemmr~rz> 0 ^5;t£<b^ ^m^K^fi^2-r;v^;v-D-^^ 

fc&^mX&V^ £fc, 2-T;V*;V-T^i/*T^T^Yyjtt(D&(Dm&m&ite 
[0039] BLfc^ftom. £b^Mg, Cu, Zn. Fe. Mn, Ni, Co^O^JR^^^^M^ 

^Di-§^JR>r^^ailS^J;oTM^«5— tt^ttmx.^v>j&s, #mxtei~50pp 

7k&mmm&fa±£ J &Z>Z.k&X'%Z>o mx.lt, 2#(DMn-f:*-^£5~20ppm#D;ifc 
#£\ HJ&^te, i®mi]\i<DM&fc}£&VX2-5mbMMlz\i>}±'tZ> 0 jfcjs, 

bLxumm-rz>z-btfx%z>o 

[0040] mn^-T^/^^T^T^Xlt^fDm., RJt^(D2-T/^JV-L-^T-^ 
K(2, 2 , -v ? T/^/Vi/^^)^/^ 0 -tb^^Jh-r^fcfe. M#3mmffc*Q i 3»& 
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coo4i] 5imf&Tmfrt>. m^\im^mxnm^m^(Dmn(Dmm^m^mzx^w 

^b^W^^DTK^S/ST^J^Urc-^^; (2) T^$^2-T/^^-L-v'^ 
T4^Xte : t(Dm.b^fcm<D— (3) T^$tl^2-T/V^-D-^7 i -r>T^K 

>ryi?>-4-J}/Vs$^mRTf—$ljS: (6) T*^£;ft^4-T/l^/l^T>^i^-4-;*;/l' 
[0043] ^X&mi-ZT^KFXfetrh^&m-r— (4) OR WR », 

1 2 

*£«&U M#^|^^^^0^^<)^^l-4(DffijKT/^/^ X 

mi— 4<D^mT/^/\-mt\^xn, Mx.&, ^ntvK -ry^ntvi^ 

mXfoZ> 0 ZL<D0%. R &tfR &mz.^/V&(DM&1£t&KtemXibZ>o Z.(D£.?tMt 

1 2 
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[0044] T/V7*fcKX»^hV©T-fe^— /VX«^— /l^LTte, TIE— ^(4')"e^$ 
[0045] Mb8] 



OR4 



■OR 3 



R 2 



1 2 

1 2 

3 4 

[0046] — tstiZ (4' ) 4>^r .k^r *m-r&mm.— 4<Di&mr^^mtvx^ m%.&, 

1 2 

1 2 

[0047] — JR5£(4' ) fOR JttfR Sr^cf«*»[l— 30^T^/Vm^UT«, 0fl*.tf 

3 4 

[0048] J||^fc^tt#HWffi« l t , 't?fT5^^#*b<, fl^#HH£jKi:LTtt, 



WO 2005/049557 



16 



PCT/JP2004/017140 



T^yi^^ffct^-T/l^/V-L-v-;*^:/^^ 
[0049] &fc, Sl^t^Stt. KJE£lc#5^*«r^*L*dSfefT*5i. £90iS&;i£tJ&£it 

[oo5o] ^(DmitRfcteMMmxhrnff'tztiK &m(Dmm&mJmuzj?&j:*)m j $> 

[0051] (A-4) »J kg ja3fe<P-Htt5fc (5 ) X^fh^mm^A-T/^;V^TyV^-4- 

m^tRmmr^(DRjtM^hmmkmm^m^it^mhtiitmmm^T 
;v^—;vm^k(Dm^^m^m:m^x^mm<DA-T;v^v^T:/^iy-A-it} 

^^mr^h'R^(Dm^mmu ^m^kvxmotz4-T/^/v^ryv^-4 
-x/istf^mxitt&m&mm-rzo mmvit4-T/^/^-T^v^>-4-^^> 
m^m^mmmmxm^ir^kizx^mmkt^^y^M. ^mmRw- 
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^(Dmm^m<. to @ &)b-rz>-®&(5) \z.^-r4-r;v^v^r-/^>-4- 

/i^^*/— ;vm(DT^ —;vm. Thy nh^yy^^^^cD^— T^M& 
[0052] (A-5) m^M^(D~^ (6) X^MK&m&A-T ;V*;V^TVV^-4- 

^^mr^x^tDm^mu ^mbL.xm^tc4-r^^Tryv^-4 
-*/V7$^&RW(Dt&&M%\'rz >0 mmmt\^xnbtitc4-T/i<*^Tv*v^ 

[oo53] %mt^x. ifbsjsn7f«f^^iM^^^*Lfct, nhtitcm 
ffiyoz* leftmost, \.w^^4-r^^T^yj^-4-^;v^m.mi^ 

^mT^Xlttnm^mfrblsXtirMir&oiX, Zth&m%mtil1rZ> 0 z.<D4- 

r^^«t«9. ^fmmb^^^m. mm, 4-r^/^r^v^>-4-^ju^m 
RTf^<DM^%mm<z.b&x%z 0 z<Dmizm\,^tizmmmmb^xtemzm 
fenz tov ^ ^t^m^m^mm^mAvx^^^w^mmm^m 
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[0054] (A-6) (5) -e^^^4-T/^/k^T^U ^-4-^/V^V^^ S±^M^ 

ticks,, BJ&mmte. Rj&m<Dmi&^mft&mz£^xm%:z<Dx*-miznx.ti: 

[0055] m&<oto*4ffitfywmBLj&&<DR!&m^ m^m&mmir^m^mx^m 

^-T^mt^^^(D^m^mmmm^M^x±m^mmvm^tc^7i<i 
m&&m.vxmffi-rti&& \ 

[0056] Z.(D£?KL,X^ Mtffcma^ MZ.\t2-*?-/U-L-i'X7 L ^, 

[0057] (A-7) -»5£ (6) ^*jx*4-T/l^r^7V V ^^-ft/l^SfrTSK* Et*-(P 

±iEtf> £5 ^iiStUt— i&iS (6) -e^$tv54-T/w=ar/v^r^y ^-a-^jv^ 
2-T/v=af/v-D-v-^-r^^^-f-§ o ±m-r^>~^(4)x^ 
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[oo58] Rjts&vBLmmfe. ^^;v^-^;v^mt^^>-m<Dwmn^m^m^Mx. 

o 

[0059] ^<D£o\ZVX, ^frma-Z, m^-£2-^^-D-^T4^. 

[0060] (B-l) 2-T/^/^>^^^3^ i^(Dit»M^Lfr.4-7^f7'/'Jv?y-4- 

^-T^^y^r^m^n^m., Xte, —$t£:(10)X^£tlZ>2-T/V3c/V 
^f^K^Ol^, -m^. (4) T^^T/l^fcR^L^^h^Xte^ 
tL^^)T^— /^L<^^— /V^S^^^^t-J:^, — ^(5)^b<{* (9)-e 

^(8)^$tt54-T/^/^T^y^-4-^/^V^L<«^<D^5rSl3ti-6 

[0061] J^3|Sf^§2-T^7^^-r^^-r— ^(10) „ (2)RXf(7) t^ftSRtes 
^^^1— 4<D<S0T7^/^-C*>nfiJ;<^ ^Rkf , ;*^vK :/nfcVK iso 

wxmm-rz-f&n uo) % (2) xt* (7) ^^^-T^/^v^^ra^oisi 

jfe&tJSfilt^^#^©JISH:*<^J^.tf. Justus Liebigs Ann. Chem. (1966) 

, 697, 140-1 57izmm(D^m^x<>xmm^fh^m^^4-r^^T^v^ 
>-A-^;v^mrK\mmm:M^^^^m^^xnh^^m^ 
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*H#fFfg6, 403, 830-^^lS#^. #§!2003-201284^2^;isElK£*l/O^ 
5»i^fe^S^V^T#e>tl^5te^H4^S:fflV^5^^:^s-C^, ±IB(A-6 
) Xte (A-7) ^^IB*©*iSfe^ ioT#e>^fc)te^fiH4flcS:ffl v >-pb £v \, -flSsS 
( 10) X~m£fi%2-T/V*;V^*T4lsyjfr%:(nm'Z, — (2) -C^$tt^2-T/V 
^-L-^^^Xte^O:&&tf— J&j£ (7) T^$tL62-T/V=ar/WD-v'^^^ 

[0062] Mi-S-^^:(4)T^-rT7VT f fcK^ : L<}i^-h^, Xr*£*bktf>T-fe*— /W5gL 
< te^-A^LTte, JtsE (A-3) 3®t-IE«<Dl>(D^|^#<Dt(D^ffi-e#5o 

[0063] —^^(4) -e^-TT/^tKXfi^h^. — jR^ (4' ) -Cjact-T-fe*— 

/V^2-T/^Ai/^^^X«^^^O^bK^«¥^S^T^^r^^^,^ffl 

[0064] — fl£5£(10K (2)^D?(7)-e^$^2-T/V^/Vi/X^^X^<Dmi:, 

(4) T'^il^h^lX «T/V^tKX«^tLbOT-fe^-/^b< tt^-zl^O 
SJ^f*,K/S^fflV^^rh^L<{*T/V7 f fcKX^Tir^— /V-^lXte^-A^ 

[0065] *fc, — ( 10) % (2) 25X^(7) ^£;ft52-T/V^/V^^^Xte^ik<^ 
— ilS^(4)^$tl^^h^U<»T/VxtKXfi^tl,^<^T^^— /^b<{*^^ 
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(2) RTfi (7) f*^M2-TA^A^XT>r^ AXfi—HB&t (4) "e^tl^h^L 
Km^btl. ^7—/K 79/~A^<DTJVa—A'm&mziitt^ibZ> 

o 

[0066] K*£ttpH6. 5frblO<D^mX*n?k, *9»ilK:3tfrt-5fe». JBV^2-77V3r 
[0067] — jft5*;(8K (5)X{*(9)^$nS4-T/V=3r/^Tyyv ? >--4-^/^V^X^ 

^m^x<>xm^mmir^t^x^,m^^^^<D^mmmt\.xmmir?> 

[0068] — fg&Z (8) , (5) RXf (9) T^£*L54-7VW3vi^T;/y i?^-4r-jJSVtf>&Xlt 

*r<DM<DRi%^ mm®ii-4(Di&®iT/i'*/i>mx$>Mt£<, mm*, 

, ynfcVK iso-^nfcVK ^?VK iso-^/K sec-^^/V, tert-l/^yl'fc WE 
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mxi-i^^tci&mT/u^mmifbMo tut, -«5*;(8K (5), ok <4m 

tf(4') *<DR &TJ?R fi, ^§-^^37:^, 7K^, ^*jfcl~4<D^T/l^A'£«&U 

1 2 

1 2 

jgTSMxfif «£V\, T/V^S^L-Cf*, fclfctf, :/afcVK iso-^ci 

1 2 

[0069] -«5*;(8h (5)RW(9)(Dib&®iZ.m.&tei&1rz>z.bb~e%z>o ^©iitt, ^ffl 

[0070] *3SW©*ife|!:J;o-C, AffcWfcirau ^JxL^2,2,4-hy^/V—(3)-^ryy^- 
4-#/V3tf^XJ**r<£>:&, 2-^/W-2, 4-^^/V-(3)-^T^yi^-4-#A^ 

[0071] ^mm^mmmi^m^McWm^mir^K^mmi^fiK^xm^ti^ 
[0072] aafcflwi-i 

fft* ^MJ-Vh'W— ^^^(Xanthobacter flavus)NCIB 1007L&&SU 3 
i§ifem^(pH7. 0) 

10g 

tfV^bl/ 5g 
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5g 



KH PO 



lg 



MgSO -7H O 



4 2 



0. 4g 



FeSO -7H O 



0. Olg 



MnCl -4H O 



0. Olg 



1L 



^*fo<D2-^/Vi/^^T^Yt&mM.10. 0g(0. 06mol)^7]<:300mL^^^ 
Ut^, /H50mL(^^$-frfc o Jj^V vTTirh^OOmU j^^by?A3. 6 

g (o. 03moi)^nx.-ci6^ra. mwrmuxRft^tco 5tjfcm*mm&. somL 

4&£fTV\ 3. lg(0. 02mol)<D2-^Sl^L-^T4>'&ntc o Rj&l,Ztt&Astc ; 7 
^5^^^02-^^/k-L-^^^T^K^^(D^.^|llX^}i78mol 0 /o % 7-fe^ 
^^<D2-^^/Viy^'7 1 ^VT^K^^(0^.g|liX^fi39mol%T*feorto ^<D@ 



mmmi-i^^^x.mt^>^7^mm^a^^t^^m7k^mRm 
&n<>tck^4o^48mmfcfc£&%^bK£ynMmi-ibmm<D3. i g (o. 02m 

ol) <7)2-p<^/V-L-iy^^^^^P ? tl/7to 2-^JV-L-*y^^T^frh<Dm& 
Ifc^fcJ:78mol%, 2-^/lsi/X^l/T^fab(DmM)&m*39mol%^ %^ffl.m. 



[0073] mmmi-2 
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te95%e. e. ^_b-efcofc<, 
[0074] ggftSffilll-l 

ttlsh'*?**- ^^^(Xanthobacter flavus)NCIB 10071?rg!^b 

i. ogiznm-rzgimftzmco 
mm®.f$.(pH7. o) 

Sf/\s=l— * 10g 
tfV^b^ 5g 

5g 

KH PO lg 

2 4 

MgSO • 7H O 0. 4g 

4 2 

FeSO -7H O 0. Olg 

4 2 

MnCl -4H O 0. Olg 

2 2 

7k 1L 
7±*&<D2-}<?-/W>X^l/T^1&&i&lO. 0g(0. 06mol)^7K300mLl^d^ 

T, 40 < CT*24^F H 1»#LT*P7k^S^^tTo7to SJS^bit^Itt 
fc^, /HSOmLt^^-frfCo ^-CTirh^200mL, j^^hy^A3. 6g 

(o. 03moD^px.-ci6^r^s mwT^mxRfo&ittco R^m^mmwcM. 50 

mL(7)-ry^/VT/^— ^AP^-C4^^5S?jfc^#-epr^^tttiib, J&J&g^ 
@#:£>2, 2, 4-hy^^y^T^y> ? ^-4-^/^V^T5K^#7t„ #£>4a7c2, 2, 4 
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SMttt@. $&EEm,1&-rZ>ZbK£y), 3. 3g(0. 02mo\)<D2-* t ?A~-l>^sXT<4>'& 

[0075] mmmu-2 

JS&frofci:^ 40tM8NfWKJtS**«^lcj;5^16«n-ii:|g|«K:3. 3 g (o. o 
2mol) <D2-^/V--D-i/^4>&nbfrtc 0 2-^JV-T>-^^r^TKY^h<r> 
^HmX^f*84mol%, 2-^;V^^^T^t^<DWm^m^2mo\%^ 

[0076] iiinhi 

Justus Liebigs Ann. Chem. (1966), 697, 140-157. {zMWLOjjfeVCX 
fMKbfc2, 2, 4-hy^^/^T>/yv ? >'-4-^7/V^V^T5K^ii 2. 00g£36 

%aiifi»ioniLn:»«iu losr-ei nmMmmm\Jz&\zMnmm^x%bfiz> 

U^M^^yfn^J— MZXfcftU 1. 62g02-^^/V^^^^^# 

7g<D 2-p<^/V^^^?r#fCo #^;fXfc2-^/l^^^£*£5mL<D^/— 
/M-igflfU ^V>-C5mL(DT-feh^^PxLT56 < CT^n^Wbfc 0 4mmmzMf& 
*Jhft,*«fft@UT#^*iafe@frS:,T-feh^-Ctt#bTl. 32g<£>2, 2, 4-h 

-r^ifc^te, 8o^e/p%-efc^, #btv/c2, 2, 4-hyy^/^Ti/yv?>--4-^/^v 

2, 2, 4-hy^^/V^T^y> ? V-4-L-^/V^V^ 

'H-NMROOMHz, D O) 6 [ppm] 3. 70 (1H, d, J13. 0Hz), 3. 30(lH, d, J 

2 

13. 0Hz), 1. 83 (3H, s), 1. 81 (3H, s), 1. 71 (3H, s) 

7t.mftVtC H NO S($I^{g)C;47. 74, H;7. 51, N;7. 89, S;18. 28, (fHfit 

7 13 2 
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{t)C;47. 98, H;7. 48, N;7. 99, 0;18. 26, S;18. 30 
[0077] mffimill-2 

^H#fp^6, 403, 83o^mmm^m(D^m^x2-^^-^-^T4^m. 

Jn*&&JL«>. «iHr«HbT#fe*tfeafeH#:i. lg&. ^y-/Vi«9l?^f B LT0. 
58g<7}2, 2, 4-hy^^/^T^y> ? ^-4-L-*/^V^^#/c 0 M^^>2-^/Vv' 

2, 2, 4-M;^^^T^yv?^-4-L-^7/V7nV^ 

x H-NMR(90MHz, D 2 0) 6 [ppm] 3. 70(1H, d, J13. OHz), 3. 30(1H, d, J 
13. OHz), 1. 83(3H, s), 1. 81(3H, s), 1. 71(3H, s) 

[0078] 

ifc@#i^6, 403, %30^mMmz.m,WL(D^m^X2-^;V-L-^XT^M. 
?>-0. 45g5r^PbT,^W^^— >-y4A^lg^J»Lfc^^gL-C. lBtPfl, 
S^^LTO. 53g(D3-^^-l-^T-4-Tif-^.t 0 a[4. 4]/-7-^-3-^7/^V 

m&nfro mPc(02-^;v^^^mmm^-t^m\±, 64. 6^/v%t^«9, 

#6>^fc3-^/V-l-^T-4-Tif-^t°n [4. 4] 7^-3-;*7/l^>^<D#Jt£f3: 

3-^^/k-l-^T-4-Tif-^t 0 n [4. 4]/^-3-;*//l^V^ 

'H-NMR (90MHz, CDC1 ) 8 [ppm] 9. 53 (1H, broad-s), 3. 73 (1H, d, Jl 

3 

2. 8Hz), 3. 24 (1H, d, J12. 8Hz), 3. 00—1. 45(14H, m) 

TtmfttixC H NO S($!D£{g)C;53. 51, H;7. 65, N;6. 87, S;15. 88, (ff-^ 

9 15 2 

fit)C;53. 70, H;7. 51, N;6. 96, 0;15. 90, S;15. 93 
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[0079] ^m(D%^^2-T;v^;vi/^T^ju^<Dm<omm^m-t. &nx.mm 

mm. mm&m<DM&*m{£b\^xmwmnx&tt&mmx&y, ^mt^ 
mjjmz, #iiiip B Dl mm, mm&m<Dmm*mfck\^xmmti:®Mx&z>%: 

[0082] [El 1]^:|S^ ^«tS2-T/V^^^>-T^K^3|Sf ^Uyh3fe^^i42-T/V^/V^ 
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t*SJ^O— ^(3) -C*$tt52-T7V^V-D—>'^-l'^T5KX« ; eO^^. — 

(4) -e^^tbST/V-r tK^L< l*frh>Xfe : tfotb(DT J k?—/l'^ls< 
^bRJfctS&X, ^th^th£V) — jRS; (5) -e^$tl/S4-T/W^^T^y ^-4-^7 
/^^Xte^*^ — ^(6) T^£*v54-T/l^/^Tyy vV-4-;*7/^:/ 
®>T:> KXte^r^^aHU ^:tbb^m^J;«9-^ (5) X-misfrZA-T/v^v 
^T^y^v-4-^/^V^Xfi^O^^bfc^^n^PTK^-r^^^^J; 

otitu (2) x*^£tizft¥m&2-T/i'*/u-L-i/^4>'Xfe : t<Dm. 



R 

HS CONH 2 



ft********* 



(D 



HS 



> ^iiNHa 

XOOH HS' 



(2) 



R 

iNH a 
(3) 



O 
(4) 



OOOH J ^'UCONHa 

NH S v .NH 



X X 

Ri H2 Ri Ra 

u (S) (6) 



COOH 



R, Rj 
(5) 



HS 



R 

"iNHa 



(2) 



(HBt&a). (2). (3), (5)^(6) t©R|^itl-4©«7M;H^ 

1 2 

1 2 
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[2] — fl£5£ (1) X^fl%2-7/V*;V^*T'(^7^VXte. : t<Dmz.^ 2-T/V^l--L- 

k*RJfc<D—$t£:(3) X^fh^-T^/V-Th-i^^^OT^X^^^, — 
j&sS (4) TvT^lT^T^TtK^U \*trh>Xtttthb<D7-k*—/l<^< \$>rZ— 

SV&^WlXtttoi&b* (6) X^fV54-T/>^/U^-ryV i?ls-4-iJ/\stfls 

mr^xn^m^mmu ^fib<Dm^m^o-m^ (e) x^tvb4-T^/u 

^oTBBgt&tmT^K^U (7) X^1S*lZ>%^\£2-7;V*;V-V-^ 



H3 CONH 2 

(1) 



R R 

y £<INH 8 / £*NH» 

HS 'feoOM H8 < fcoNH 2 

(2) (3) 



RT R» 
(4) 




(-j&5£(lh (2), (3), (5), (6)^.U?(7)^<DRi*^#[l-4(D<g;^T/W^/« 

1 2 

1 2 
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[3] — tstg. do) x^tiz>2-T/^/^>xT4 ^xit^m., —m^: (2) 

3fc#?£t£ 2-m;v-L-v/^yXtt^©I, X tt— JR^C (7) T*^$tv53fe^ 
t^-T^^-D-i/^-f^lX te^tf>:&£ % — $ti£ (4) -e^^tv^T/V^tK^ 

$*i^4-r/^i^r^y ^v-^-^/voiH^x tt-eoifi^ nfev *ri— lass (5) xte ( 
m-tz>z.t&wwib-rz>. 4-T/^y^r^yv ? v-4-^/^>^x«^(Dig x x« 



o 




(-^(2), (5), (7), (8), (9)^(lO)^<ORf^^l-4(D{g^T/^V 
SSr^-To — JR5£(4h (5). (8)^lU?(9)^OR &u?r f*#>«r$&5t(c:7K^U<« 

1 2 
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1 2 
1 2 

[7] — j&5£ (2) T^$tv62-T/V=¥/^-L-iX^7 i ^^X^ ; e<D^, — (3) T?^c£*V 

-D-v-^x-ivxte^m, x»-^^:(io) -e^$tv§2-T/^/^^-r>'^ : b 

< \tt<Di&^ — ^ (4) -e^^tv^T/^ tK^b< te^^Xte^tv^T-fe*- 

[8] (2) T^^^-T/^/WL-^^^lVXte^©^ — (3) X*m£tl 

S2-T/V^r/V-D-V^-r^T5:KX« ; e^>i^> — JK5£(7) X*^fhZ>b2-T;V*c/V 
-D-i/^MVXte^^ X«^^ (10) T^$^62-T^/V^^^b 

< tt^<Di££, — tt^; (4) -T?^$^«T/l^tK^L< fe^Y>Xfe : tnb(DT±?— 

[9] (8) -e^*il«4-TA^A^7V9 ^^-4-^7/V^V^X^^^^o 

Mbi2] 



R 

-COOH 



* NH (8) 



R^R 2 



(-^(8) *©Rtt^m~4©te«T/l^/l'££^U R RXJtR 

1 2 
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1 2 

[10] — j&£ (5) Xte (9) T?^$tb53fe^ti4-T/V'^r/^T^y^>'-4-^/W^V^ 
Mbl3] 



R 




(-^(5) % &t*(9) ^R^*i£l~4<DigmT/l^/l^£^U R .&U*R {2 

1 2 

5-8^j3gm«5t^-r 0 mu. r Rim frmmz7kmx»foz>m&%m<o ) 

12 



[11] 

[12] 



1/2 
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